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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink-jet type 
recording head which is resistant to generation of a 
change in discharge characteristic by deformation of a 
head case or the like. 

SOLUTION: The ink-jet type recording head comprises a 
channel unit 1 including many nozzle openings 8 set in 
an array, pressure chambers 7 communicated with the 
nozzle openings 8, and a diaphragm 5 which shuts 
openings of the pressure chambers 7, piezoelectric 
vibrators 6 for changing each pressure of the pressure 
chambers 7, and a head case 2 for holding the channel 
unit 1. A resonance cycle whereby a center rib 12 of the 
head case 2 extending in a direction of the array of the 
nozzle openings 8 resonates to the deformation of the 
piezoelectric vibrators 6 is made different from a driving 
cycle for driving the piezoelectric vibrators 6. A 
discharge characteristic is hard to change by the 
deformation of the center rib 1 2 or the like, and can be 
stabilized. 




LEGAL STATUS 

[Date of request for examination] 07.02.2003 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 



http://www19.ipdl.jpo.go.jp/PA1/result/detail/main/wAAAWKaa.2DA413071486P1... 2004/02/24 



(19)B*3#Wr (JP) 02) & |g # ft ^ fR (A) <lim?FtHK&R!## 

#BH2001 -71486 
(P2001-71486A) 
(43)&gBB ¥*K13*E 3 mi B (2001.3.21) 

fi f-73-r(##) 

B 4 1 J 3/04 103A 2C057 



(so intci. 7 mmn 

B 4 1 J 2/045 
2/055 



tfcfcBCDSclO OL (± 7 H) 



(21)fflS#^ 


1-252250 


(71) fcHKA 


000002369 










(22)tUKB 


¥f£ll*P9E 6 8(1999.9.6) 










(72)389J# 
























(74)«SA 


100093388 








#S!± 8&* WHIP W2«) 






F^— A(##) 20057 AF40 AG14 AG33 AG44 AG99 








BA04 BA14 



(54) mm<D&m << >*S>xy MCH^y H 



(57) [KM] 

h ! 4r««p-t-6^y K*-*2 tZttajUff > 
*lRjfwjgU«5^sy K^~* 2(0**!J ^asffiatgKhf- 
*y/i 2^os?gij:«t5fttai*tt^^b*s^cjw< 




1 

j X/uMPl-jS5ii"SJBE*St. ±E#jaE*S0>[IflP«: 
ffi* if: 5ffi«fi»hf-£, ±ESS&^=:y KSrfi* 

»^£>iE8)J3JW £ A* 5 <t 5 1 E«*>-f V 

[«f**4] ±BK*lc*MfcK*Bi9Wrtb*t, ±15 
«!fttE* s i*tt;««Btt'S:«*.«: 1 b ^"C*>68»*« 1-3© 20 
V^tbd»-5«c|B«0-f i^zcs/ hsSEft^S' Ko 

[fit** 5] ±E*»JR*** **»fc*fcfiffitt-*fll 
*fct©t*>5ll*«4EtO^ i^* jx h*!B»^ 
y K 0 

5*3:5/ h*ESk^y Ko 

SttXl>5t»*«l-3©^Ttt^— 3®tc|sm^-r >^ 30 
v^s, h^CEft^y Ko 
[B**B 8 ] ±E«J*»^*?t-C*>6»*« 7 E*W 
V* v?oi y h5CE*^2X Ko 

9 ] ±E«£«**tttt4E0ffitt* 5 »^R«t 

?6n ±EE*Slb-T>i:aBni-'5Jft/MEIbJn» <fc 0 fi< > 
^±El/J«WWI0 2fJ: 9 ^ot^5S*S 
1 — 90cE«O>f h5£E»^ 40 

* Ko 

[0 0 0 1] 

4rE»ffl*fcE«W-*>f ^S^*y h5£E»— .x KIcBB 
[0 0 0 2] 

jxM5*^j/K («T rEft^y Kj fci^5) tt, -R 50 



2001-71486 

2 

ttS^y K*— *2 tSrittl^o 

[00 0 3] _LE»&^-~ <y hi tt, J X/uBJ p 8 #01 
WlZtifrJ X/P/l/- h 3 t, ±E*y X/uBBP 8t^5g 
a-TSffi**7dS5iJRS*tfc*KXtE4 ±R#ffi# 
£ 7 <7>TSI5H1 P £S CfifttR 5 £ *5»B $ iitM £ ti 
Tt^ 0 ±E*ISSK4fcf4, #JE2)^7 fc>f V^SfcBS 
1 0£r^LTigiiU #JE^^7ic#A$^-6^^^^r 

f±, y X;HP 8*5j:t/IE^7^J(i 2 3WJRtt?>ttX 

[0 0 0 4] ±E^jx K^-* 2 f±, ^J*»fli»{X% _b 
Tfcjra-TSffllBl 6^BE«JMb*6*siR#S*L5J:5 
KftoTV^o ±EaBl6tt, ;X;HlP8«$ 

^ttTt^5o -hEmmMftT- 6 fi, ««8flJ*5-^3/ K>jr- 
*2Klft!Jf+tt&;h,fc@3£fttel l^@#StLSi:i:t 

[00 0 5] * LT, I*»[h]3§ 1 4 T-3§££^fc|giMt 

fa<o-< ^^yX/m p 8 ^e>>f jS£ LTP±ttJ 

[0 0 0 6] 

[«W*s»*UJ: 5 <^i-6^JP] lEEft^y KT-fi. 
oT^s/ ^ 2-^jtSS^-— ^ h 1 lz*>&t>Z> 0 Isfr 

1 2(D^^tt«eW»< ^oTV^Ct^ m 

I0*5«tt/Hi ltc^i-J:5lc, iEmfitt^ 6 <of*KS^ 

ffotn^l 2 y h l«»ltl* 
9o ^{^, *»offi*Jg»^6S:W#i::K»Ufc»& 

[00 0 7] iE^y^U^fMll yX/uBHP 
8^J^M*a^J:^^ i: l 3 ^:f+ifi^^^r^:#<, 



3 

[0 0 0 8] *&W&. Z<D£ ?ft*1f i^^ft£*L5t 
[0 0 0 9] 

[ooio] -fftfc>*>, #369!<*m stis^y h^ts^ 20 

60 zcofctb. ft t ^BMMm^<o^.m- thte^r± 
[0 0 11] *¥&W<Os( ispis^y h*E«*^y Kfc*3 

^x, it^yx/^j^tt, ±isy X/i^jop^tc&s 
ibi^^ <h Hft£ J: 5 K UfcJfr&tettu / X/^tDBBKHfc 

mmm t gft h^rx^tm^^mt s*ss»*#sb* 
x-*>s 0 

[0 0 12] »>f^^x^ h^fBft^y KK*3 

mm &j£mmh*v>mmmm t gft h^x^tm^mc 

[0 0 13] #3&9l<D>f is? is^y bsCIS**^ y K{-*3 



2001-71486 

4 

&Uft<ft*fc«>. eta«r14*s^^tf 
6 0 ft*s x ±Ki«JfcMl»*fctt, *3*5tr*aH:«dS 1 0 g 
/ c m *£X±CDttnfr h ft 5 SB*** V > 5 o 
[0 0 14] *55M<0>f h*IS»^^ Kfc:*3 

li»tto^»»«4:«|«Uft*se>a:ai 
[0 0 15] ★SSWtfM^S^S' h«lB»^s> K{^*3 

UB<ft9. ^S?«ftttU«IB* J ±C^< <ft-5o 
[0 0 16] #S8WtfM ^ h^fE^—y KKl*3 

[0 0 17] ^m<D^>?is^y h*|E»^y Kfc*3 

Ufttf eefcWttffi«:^Sft £^kZ> £ fc **X# 
[0 0 18] #3§91tfM>^v^y h^lE^^y K{-*5 

/hS<ftfcT, *«HJH4riK*KJil!i^.«>fti^i:*> 
[0 0 19] *mW<D4 IsWzcy Y^M^y Ki-*3 

IE»«»|(7>2flSJ:«9ffi<ftoT^S»&^*is 
[0 0 2 0] 

[00 2 1] 0l*3J:tJ5BI2tt. it$m\<04 lsS?i/z*y 
[0 0 2 2] _tlEIB»^y K*i> JEBfi»^6j&*iK2£i* 

mmm\^mmnmx*mm^ti^>m^^y v 1 t*mit 

[00 2 3] ±IE«SS^-^ s/hl 14, y X/uBHP 8 
K^ttfcy X/UXU- h 3 ±IE#yX/uBBP 

£ 7 oTSi p cmks 5 1 tmm $ ^x«^ $ th 



(4) 

5 

1 O&rt-LTjgilU #/E;^7t;i#A£;ft5>f ^£' 
I^^t-£^>'^)fi : a^9^/*£ft^ r^j-c 

[0 0 2 4] ±12- s, K4r-* 2 f±, NftSMbttttllB^fR 

161c, ±«B#ffi**7l£#jS^S±5ffi«M&-?6a* 

HP8s6SM1RStt5^rt]lciSt5, yX/MWP S<Dm\cM 10 
j£LX2o^Jt^ttT^6o -bfBffim^W]^ 6 fi x ft« 
K4r-* 2fctt9 *h*MtfcH**Kl 1KB 

[0 0 2 5] ±E^y K-fir— * 2 O-fcfco^SB 1 6<£> 
IBUHMH-SMB («T r**yxj £^5) mi 

B3H:^i-J:3lc. ***0>*^>'U'* 
WL2 0O**»lc**S*tfcHP^ KJtfiSMi' 2 2 # 

tt 2 2 £ tt, tbfil 8. Og/cm^^y^ry 
[0 0 2 6] crx% ±R4it3ftfi 2 o aMNMStt* —5/ 

[0 0 2 7] ^LX, igBEKl 4-C3g^S^ciK«i{f 
u-^ri/X/HII&gffi 1 3 £^ UX/ES^tb^- 6 i^A 

5 0 £Offi«Mb*6<D#IW£j:0. Mft«5<D,&S&5 

|*)<7M X/W||f]p 8j&»&-f LTQ±tti£iir 

[0 0 2 8] ±|SIS»— * K-Cfis 2^lJ^yX/UBBP8 

Myf-hui^^ ±ta4»*y xi 2cowtt^ 

lPl±-*-5Ci:JcJ:5a£*Lll<ft6o Lfc^oT,m® 

[0 0 2 9] ±fiS*f3MS2 O^q^aW^JtfiStf 

«-2 24:«tti^fcii>, fci;t_bfE**y Xl 2#sg? 
fl£ LTfc<t ltt)v iSltIM2 2^fiT^y/l 

2^^k>^tB»Offl»l*jS6^ **yXl2*5JE«fi 50 



2001-71486 

6 

«>, ffi«fi»^6C9f#«^i:t>/^o-C*AyXl 2dS3S 

[0 0 3 0] HI 4(1. *^|^y^^5/ hSIEft— 
5/ K<0»2 0H16tDJgffiS:^-rig-C*>So w£>!E»— * 
K-Ctt, **yXl 2<z>ft*MU (H«OT« fc. *9ft 
&W2 3d5a9ft*tfe*tTl^. _LfE*fi3iglW2 3 4: L 

*t»Srffl^-6r fct-C#5. Bl*3J:WB 
[0 0 3 1] Z<Dh<DX*h, mite£r3m2\z7jk-fh<D 

[0 0 3 2] B5I1 >^ >?cc > hztfEft— 

K-ett, **yxi2tc x JBMR2 0»-#»wyt 
-hStt^irtt^ (B*tf>T«).«^ *t 

3ft«PW2 3^^t9f^tt^HT^5 0 ±iE«3»SM* 2 3 £: 

H2^-rtco^ra»-c*>?). ra«to»$H£fira c»# 

[0 0 3 3] 0H7)t>^Xt>s HI 1 *3J:tfei 2(C^-rtCO 
■4:ra«Of^fflSft*«r*U *ffey X 1 2 (D^Jtt^rpi±-r 

[0 0 3 4] *3SMO-f V^i^^sy h*IB»— 

OH. S^Jg^^^vu^tR^fe/.ct). ^^M*^^^ 

[0 0 3 5] ±IB*3*« 20(t y X 1 2 iC-ftcft 
ip^P8>H4dSiST"rSo Lfc#oT; ±8E*3StR2 0 ^rffi 

^6^<bia^ ^^v-yi 2cotct>^mm^>mmi:M 

**yxi 2(D*^» 

d«ffi««i6^6 0«i«iJl»l4:— auft<ft*fc«), ttffl 

[0 0 3 6] r.<D^# x fi^2 4 4S«l:*#<t5 
*3fey Xl 2 0PH4^/J>$</^|9i-#\ *tlL*^ 



7 

[0 0 3 7] £ fc, ±fSfi^ 2 4 2 0 (7) PM* 

[0 0 3 8] ^ftEA^Mi, iai*3J:^ia2i^-rt(Di: 
< <*5. 

[0 0 3 9] 0 7 fi, #38 ^ 5** jy H5£f5^— 
y Kttl«^S*t3fcR2 0(Dl3W^tc ^<Z>M34ltK2 20 
Oil, fi^tD^vi^tt^fcfctK *rOj3H8*>3SlS 
ic. flEtt«»T-6o»»*r6j*!:tttJ R 5«*:»2 5*S«J« 

[0 0 4 0] Jif5«3S« 20lt «y/12 flsft 

Mt569I^SlS2 5 tlX^&tttb* MS20O 

fcfc*Wtt3&s«T+6. Lfc^ 0 -c. ±E«3StR2 0Sr 

[0 0 4 1] ±Kffl>C«2 5*S*l3ft«2 OOHilH 

[0 0 4 2] *r*T,JEJWfi % 01*3J:^ia2i^-rt^t 

[0043] ft*5, ±aanaBO?gffi-e«, S5Jfcfi9stt-2 



fl#Bfl 2001-71486 

8 

mmt2 2(DU^t Ltlt *3*itf fett:*** l o g / c 

[0 0 4 4] 

[01] *3&*M<n<<>?V~y hsSiEft^y K<£>— MM 
im2] ±&<{ hSJMk^y KO»BSH-e*) 

[0 3] ±K-f ^S^y h5«lSft^y KlCffl^SWSfi 

WL<n-m *7F-r$mm x &> a . 

[04] **W^Hi2 0ja6©»llB^-f >*i?=.*y hs£ 

[0 5] «0^(7)$3^1«1^ ^ hst 

[06] **M«>>rv^^a2X h^lS®— y Klw/B^6 
«3fitR<0»2WS:^i-#4«iaT-*>6o 
[0 7] *»M(D>f ^^v^zc^ h*lB»— y KfcJB^S 

[0 8] ^jfe^^^^y h*f5«— y K4:»r»» 
»«BB 

[0 9] h SOMAS' KSr^-TW® 

0Xfc5 o 

[010] «t3feO^^^^*y h*E«— ^ K^ffi* 

7jk-rmffimx$>z> 0 

1 jftSS^-^yH 

2 — y K^— * 

5 filibts 

6 JESMBjT- 

7 £E;fiS 

8 ;X/Hp 
i 2 cp&y? 



V 




1/1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A nozzle orifice by which a large number were installed successively A pressure room 
which is open for free passage to each above-mentioned nozzle orifice A passage unit which has 
a diaphragm which plugs up a opening of each above-mentioned pressure room A piezoelectric 
transducer to which a pressure of each above-mentioned pressure room is changed A head case 
where the above-mentioned passage unit is held It is the ink jet type recording head equipped 
with the above, and is characterized by being the period from which a resonant period to which a 
wall of a head case prolonged in the nozzle orifice successive installation direction resonates to 
deformation of a piezoelectric transducer, and a drive period which drives a piezoelectric 
transducer differ. 

[Claim 2] An ink jet type recording head according to claim 1 a resonant period of a wall of a 

head case which has two or more nozzle trains and is located between the above-mentioned 

nozzle trains was made to differ from a drive period of a piezoelectric transducer. 

[Claim 3] An ink jet type recording head according to claim 1 or 2 by which a back end side is 

held at a head case while the above-mentioned piezoelectric transducer expands and contracts 

in a longitudinal direction and a tip of the above-mentioned piezoelectric transducer fixes to a 

diaphragm. 

[Claim 4] An ink jet type recording head given in any 1 term of claims 1-3 which the back up 
plate is attached in the above-mentioned wall, and the above-mentioned back up plate equips 
with an high-specific-gravity member. 

[Claim 5] An ink jet type recording head according to claim 4 to which the above-mentioned 
back up plate equips a center section with an high-specific-gravity member. 
[Claim 6] An ink jet type recording head given in any 1 term of claims 1-3 by which reinforcing 
materials are attached in the back end section of the above-mentioned wall. 

[Claim 7] An ink jet type recording head given in any 1 term of claims 1-3 in which a notch which 
the back up plate is attached in the above-mentioned wall, and is prolonged in the flexible 
direction of a piezoelectric transducer in the above-mentioned back up plate is formed. 
[Claim 8] An ink jet type recording head according to claim 7 whose above-mentioned notch is a 
slot. 

[Claim 9} An ink jet type recording head according to claim 7 or 8 by which the above-mentioned 
notch is prepared in the both-ends approach section of the back up plate. 

[Claim 10] An ink jet type recording head given in any 1 term of claims 1-9 to which a resonant 
period of a wall of the above-mentioned head case is shorter [ the above-mentioned minimum 
drive period ] than twice for a long time than the minimum drive period which drives the above- 
mentioned piezoelectric transducer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the ink jet type 
recording head which is made to breathe out an ink drop from a nozzle orifice by telescopic 
motion of a piezoelectric transducer, and records an image and an alphabetic character on a 
record form. 
[0002] 

[Description of the Prior Art] Generally, as shown in drawing 8 and drawing 9 , the Inkjet 
recording head (henceforth a "recording head") using the piezoelectric transducer of longitudinal 
oscillation is equipped with the head case 2 where a piezoelectric transducer 6 is held while 
many nozzle orifices 8, the passage unit 1 in which the pressure room 7 was formed, and this 
passage unit 1 are stuck. 

[0003] The laminating of the nozzle plate 3 by which nozzle orifices 8 were installed 
successively, the passage substrate 4 with which the pressure rooms 7 which are open for free 
passage to each above-mentioned nozzle orifice 8 were installed successively, and the 
diaphragm 5 which plugs up the lower opening of each above-mentioned pressure room 7 is 
carried out, and the above-mentioned passage unit 1 is constituted. It is open for free passage 
to the above-mentioned passage substrate 4 through each pressure room 7 and the ink passage 
10, and the ink reservoir room 9 which stores the ink introduced into each pressure room 7 is 
formed in it At this example, the train of a nozzle orifice 8 and the pressure room 7 is 2 
successive-installation eclipse ******. 

[0004] A piezoelectric transducer 6 is held in the space 16 which the above-mentioned head 
case 2 is a product made of synthetic resin, and is penetrated up and down. The above- 
mentioned space 16 extends in the direction in which nozzle orifices 8 are installed successively, 
and is prepared two corresponding to the train of a nozzle orifice 8. The apical surface has fixed 
the above-mentioned piezoelectric transducer 6 to pars-insularis 5A of diaphragm 5 inferior 
surface of tongue while a back end side fixes to the fixed substrate 1 1 attached in the head case 
2. 

[0005] And a longitudinal direction is made to expand and contract a piezoelectric transducer 6 
by inputting into a piezoelectric transducer 6 the driving signal generated in the drive circuit 14 
through the flexible circuit board 13. Pars-insularis 5A of a diaphragm 5 is vibrated, the pressure 
in the pressure room 7 is changed, and the ink in the pressure room 7 is made to breathe out as 
an ink drop from a nozzle orifice 8 by telescopic motion of this piezoelectric transducer 6. In 
drawing 8 , 15 is an ink feed hopper which supplies ink to the ink reservoir room 9. 
[0006] 

[Problem(s) to be Solved by the Invention] In the above-mentioned recording head, in case a 
piezoelectric transducer 6 expands and contracts, the deformation force is transmitted to a 
diaphragm 5, and gets across also to the head case 2 or the passage unit 1. And the head case 2 
is formed with synthetic resin, and since the thickness of the wall 12 between the space 16 in 
which a piezoelectric transducer 6 is held (henceforth a "central rib") is comparatively thin, as 
shown in drawing 10 and drawing 11 , the central rib 12 and the passage unit 1 will deform with 
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telescopic motion of a piezoelectric transducer 6. When many piezoelectric transducers 6 are 
especially driven to coincidence, the deformation of the central rib 1 2 becomes large and there 
is a possibility of resulting in change to the regurgitation property of an ink drop. 
[0007] The deformation of the above-mentioned central rib 12 is larger than a part for the both 
ends of the train of a nozzle orifice 8 in near a center, and has a possibility of the ink drop 
regurgitation speed of this portion falling, and producing failures, such as a cross talk within a 
train. Moreover, when the deformation of the central rib 12 is large, there is a possibility of 
producing failures, such as a cross talk between trains with which the regurgitation property of 
other trains changes in response to the effect which the piezoelectric transducer 6 of a single- 
sided train drives. Furthermore, since the above-mentioned central rib 12 is easy to deform and 
it vibrates with telescopic motion of a piezoelectric transducer 6, when the resonant period of 
the central rib 1 2 to telescopic motion of a piezoelectric transducer 6 is in agreement with the 
drive period of a piezoelectric transducer 6, sufficient pressure for the pressure room 7 is not 
added, but the regurgitation speed of an ink drop becomes slow, or there is also a possibility of 
being in a very unstable discharge condition — a discharge direction changing. 
[0008] This invention was made in view of such a situation, and sets offer of the ink jet type 
record head which change of the regurgitation property by deformation of a head case etc. 
cannot produce easily as the purpose. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, an ink jet type 
recording head of this invention A nozzle orifice by which a large number were installed 
successively, and a pressure room which is open for free passage to each above-mentioned 
nozzle orifice, A passage unit which has a diaphragm which plugs up a opening of each above- 
mentioned pressure room, and a piezoelectric transducer to which a pressure of each above- 
mentioned pressure room is changed, It is the ink jet type recording head equipped with a head 
case where the above-mentioned passage unit is held, and let it be a summary to be the period 
from which a resonant period to which a wall of a head case prolonged in the nozzle orifice 
successive installation direction resonates to deformation of a piezoelectric transducer, and a 
drive period which drives a piezoelectric transducer differ. 

[0010] That is, an ink jet type recording head of this invention is made into a period from which a 
resonant period to which a wall of a head case prolonged in the nozzle orifice successive 
installation direction resonates to deformation of a piezoelectric transducer, and a drive period 
which drives a piezoelectric transducer differ. For this reason, even if it follows on deformation 
of a piezoelectric transducer even if and the above-mentioned wall deforms and vibrates, a 
pressure condition of a pressure room is stabilized, it is hard to produce unstable discharge 
conditions, such as a cross talk between trains, and a cross talk within a train, and a 
regurgitation property is stable. 

[0011] Since a wall located between nozzle trains when it is made to differ from a drive period of 
a piezoelectric transducer tends to deform a resonant period of a wall of a head case which has 
two or more nozzle trains and is located between the above-mentioned nozzle trains in an ink jet 
type recording head of this invention and it is easy to produce an unstable discharge condition, 
an effect of changing a resonant period of this portion with a drive period of a piezoelectric 
transducer, and stabilizing a regurgitation property is remarkable. 

[0012] Since it is easy to transform a wall located between nozzle trains and easy to produce an 
unstable discharge condition especially when a back end side is held at a head case while the 
above-mentioned piezoelectric transducer expands and contracts in a longitudinal direction and 
a tip of the above-mentioned piezoelectric transducer fixes to a diaphragm in an ink jet type 
recording head of this invention, an effect of changing a resonant period of this portion with a 
drive period of a piezoelectric transducer, and stabilizing a regurgitation property is remarkable. 
[0013] In an ink jet type recording head of this invention, when the back up plate is attached in 
the above-mentioned wall and the above-mentioned back up plate is equipped with an high- 
specific-gravity member, the rigidity of the above-mentioned wall improves, and it is hard coming 
to deform, and hard coming to generate an unstable discharge condition. And since a period of 
flexural oscillation can be delayed and a resonant period stops being in agreement with a drive 
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period of a piezoelectric transducer even if the above-mentioned wall deforms, since the back up 
plate is equipped with an high-specific-gravity member, a regurgitation property is stable. In 
addition, the above-mentioned high-specific-gravity member means a member which specific 
gravity becomes from a three or more 10 g/cm material in general. 

[0014] In an ink jet type recording head of this invention, when the above-mentioned back up 
plate equips a center section with an high-specific-gravity member, a discharge condition can be 
stabilized, securing dimensional accuracy of the back up plate. 

[0015] In an ink jet type recording head of this invention, when reinforcing materials are attached 
in the back end section of the above-mentioned wall, when the rigidity of the above-mentioned 
wall improves, it is hard coming to deform, and hard coming to generate an unstable discharge 
condition. 

[0016] In an ink jet type recording head of this invention, the back up plate is attached in the 
above-mentioned wall, and since the deflection rigidity of the back up plate can fall, a period of 
flexural oscillation can be delayed and a resonant period of the above-mentioned wall stops 
being in agreement with a drive period of a piezoelectric transducer when a notch prolonged in 
the flexible direction of a piezoelectric transducer in the above-mentioned back up plate is 
formed, a regurgitation property is stable. 

[0017] In an ink jet type recording head of this invention, when the above-mentioned notch is a 
slot, a discharge condition can be stabilized, securing dimensional accuracy of the back up plate. 
[0018] In an ink jet type recording head of this invention, since deformation of a wall sets, and is, 
mass near a center does not become small and a resonant period is not brought forward beyond 
necessity when the above-mentioned notch is prepared in the both-ends approach section of 
the back up plate, a regurgitation property is stable. 

[0019] An effect of changing a resonant period of the above-mentioned wall with a drive period 
of a piezoelectric transducer, and stabilizing a regurgitation property is remarkable in an ink jet 
type recording head of this invention, without reducing the rigidity of the above-mentioned wall 
unnecessarily, when a resonant period of a wall of the above-mentioned head case is shorter 
[ the above-mentioned minimum drive period ] than twice for a long time than the minimum drive 
period which drives the above-mentioned piezoelectric transducer. 
[0020] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained in 
detail. 

[0021] Drawing 1 and drawing 2 are drawings showing the gestalt of 1 operation of the ink jet 
type recording head of this invention. This recording head is the same as that of what is shown 
" n drawing 8 and drawing 9 fundamentally, and explains the same portion as the following using 
the same sign. 

[0022] The above-mentioned recording head equips the unit root face of the head case 2 where 
a piezoelectric transducer 6 is held, and this head case 2 with the passage unit 1 which fixes 
with adhesives etc. 

[0023] The laminating of the nozzle plate 3 by which nozzle orifices 8 were installed 
successively, the passage substrate 4 with which the pressure rooms 7 which are open for free 
passage to each above-mentioned nozzle orifice 8 were installed successively, and the 
diaphragm 5 which plugs up the lower opening of each above-mentioned pressure room 7 is 
carried out, and the above-mentioned passage unit 1 is constituted. It is open for free passage 
to the above-mentioned passage substrate 4 through each pressure room 7 and the ink passage 
10, and the ink reservoir room 9 which stores the ink introduced into each pressure room 7 is 
formed in it At this example, the train of a nozzle orifice 8 and the pressure room 7 is 2 
successive-installation eclipse ******, respectively. 

[0024] A piezoelectric transducer 6 is held so that the above-mentioned head case 2 may 
correspond to the space 16 which comes to carry out injection molding of thermosetting resin or 
the thermoplastics, and they penetrate up and down at each above-mentioned pressure room 7. 
The above-mentioned space 16 extends in the direction in which nozzle orifices 8 are installed 
successively, and is prepared two corresponding to the train of a nozzle orifice 8. The apical 
surface has fixed the above-mentioned piezoelectric transducer 6 to pars-insularis 5A of 
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diaphragm 5 inferior surface of tongue while a back end side fixes to the fixed substrate 1 1 
attached in the head case 2. 

[0025] The back up plate 20 is inserted to the wall (henceforth a "central rib") 12 located 
between two space 16 of the above-mentioned head case 2 in one. The high-specific-gravity 
member 22 fits into the opening formed in the center section of the rectangular stainless plate 
20, and the above-mentioned back up plate 20 is constituted, as shown in drawing 3 . In this 
example, the tungsten alloy (trade name "heavy metal"; Sumitomo Electric Industries, Ltd. make) 
of specific gravity 18.0 g/cm3 was used as the above-mentioned high-specific-gravity member 
22. 

[0026] Here, since the both ends of the above-mentioned back up plate 20 function as the guide 
section holding insertion metallic ornaments in case they carry out insert molding of the head 
case 2, high degree of accuracy is required. Moreover, a high precision is required from the upper 
limit section of the back up plate 20 influencing near and a regurgitation property in the passage 
of ink. The above-mentioned tungsten alloy is a sinter, and since it is difficult to process a high 
precision, it secures precision by constituting a circumference portion from a stainless plate 21. 
[0027] And a longitudinal direction is made to expand and contract a piezoelectric transducer 6 
by inputting into a piezoelectric transducer 6 the driving signal generated in the drive circuit 14 
through the flexible circuit board 13. Pars-insularis 5A of a diaphragm 5 is vibrated, the pressure 
in the pressure room 7 is changed, and the ink in the pressure room 7 is made to breathe out as 
an ink drop from a nozzle orifice 8 by telescopic motion of this piezoelectric transducer 6. In 
drawing 1 , 15 is an ink feed hopper which supplies ink to the ink reservoir room 9. 
[0028] Since the back up plate 20 is inserted to the central rib 12 located between the trains of 
the nozzle orifice 8 of two trains in one, when the rigidity of the above-mentioned central rib 12 
improves, it is hard coming to deform in the above-mentioned recording head. Therefore, 
deformation of the central rib 12 accompanying telescopic motion of a piezoelectric transducer 6 
also decreases, and it is hard coming to generate the unstable regurgitation. 
[0029] Moreover, since the center section of the above-mentioned back up plate 20 is equipped 
with the high-specific-gravity member 22, even if the above-mentioned central rib 1 2 is 
deforming, the period of flexural oscillation of the central rib 12 can be delayed with the mass of 
the high-specific-gravity member 22, and the resonant period to which the central rib 12 
resonates to telescopic motion of a piezoelectric transducer 6 can be made into the drive period 
of a piezoelectric transducer 6, and a different period. For this reason, even if it follows on 
telescopic motion of a piezoelectric transducer 6 and the central rib 12 deforms and vibrates, 
the pressure condition of the pressure room 7 is stabilized, it is hard to produce unstable 
discharge conditions, such as a cross talk between trains, and a cross talk within a train, and a 
regurgitation property is stable. 

[0030] Drawing 4 is drawing showing the gestalt of operation of the 2nd of the ink jet type 
recording head of this invention. The reinforcement member 23 is attached in the back end side 
(under illustration) of the central rib 12 in this recording head. An high-specific-gravity member 
like the tungsten alloy mentioned above as the above-mentioned reinforcement member 23 can 
also be used, and a cheap metallic material like stainless steel can also be used. Except it, it is 
the same as that of what is shown in drawing 1 and drawing 2 , and the same sign is given to the 
same portion. 

[0031] Also by this thing, the same operation effect as what is shown in drawing 1 and drawing 2 
is done so, when the rigidity of the central rib 12 improves, it is hard coming to deform, and it is 
hard coming to generate an unstable discharge condition. 

[0032] Drawing 5 is drawing showing the gestalt of operation of the 3rd of the ink jet type 
recording head of this invention. In this recording head, while the back up plate 20 is inserted to 
the central rib 12 in one, the reinforcement member 23 is attached in that back end side (under 
illustration). An high-specific-gravity member like the tungsten alloy mentioned above as the 
above-mentioned reinforcement member 23 can also be used, and a cheap metallic material like 
stainless steel can also be used. Except it, it is the same as that of what is shown in drawing 1 
and drawing 2 , and the same sign is given to the same portion. 

[0033] Also by this thing, the same operation effect as what is shown in drawing 1 and drawing 2 
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is done so, when the rigidity of the central rib 12 improves, it is hard coming to deform, and it is 
hard coming to generate an unstable discharge condition. 

[0034] Drawing 6 shows the 2nd example of the back up plate 20 used for the ink jet type 
recording head of this invention. This back up plate 20 consists of a rectangular stainless plate, 
and the slot 24 prolonged in the flexible direction of a piezoelectric transducer 6 in that both- 
ends approach section is formed. 

[0035] The above-mentioned back up plate 20 is inserted to the central rib 12 in one, and is 
used for it (refer to drawing 1 and drawing 2 ). Since the slot 24 prolonged in the flexible 
direction of a piezoelectric transducer 6 is formed, the deflection rigidity of the back up plate 20 
falls to the above-mentioned back up plate 20. Therefore, since the period of flexural oscillation 
of the central rib 12 is delayable by using the above-mentioned back up plate 20 and the 
resonant period of the central rib 1 2 stops being in agreement with the drive period of a 
piezoelectric transducer 6, a regurgitation property is stable. 

[0036] If a slot 24 is extremely enlarged at this time, the rigidity of the central rib 12 becomes 
small too much, even when not resonating, deformation of the central rib 12 will become large 
and a regurgitation property will become unstable, therefore, the resonant period of the central 
rib 12 is made not in agreement, without reducing the rigidity of the central rib 12 unnecessarily 
— being alike — it is desirable for the above-mentioned minimum starting period to be shorter 
than twice, and to make the resonant period of the central rib 12 longer than the minimum drive 
period which drives a piezoelectric transducer 6. 

[0037] Moreover, since the above-mentioned slot 24 is formed in the both-ends approach 
section of the back up plate 20, the deformation of the central rib 12 sets, and is, the mass near 
a center does not become small, and a regurgitation property is not made unstable on the 
contrary from not bringing a resonant period forward beyond necessity. Furthermore, since the 
slot 24 is made to form in the back up plate 20, deformation of the both ends which function as a 
guide which holds insertion metallic ornaments in the case of insert molding is prevented, and 
shaping precision is not reduced. 

[0038] The same operation effect as what is shown in drawing 1 and drawing 2 is done so, when 
the rigidity of the central rib 12 improves, it is hard coming to deform, and it is hard coming to 
generate an unstable discharge condition except it. 

[0039] Drawing 7 shows the 3rd example of the back up plate 20 used for the ink jet type 
recording head of this invention. This back up plate 20 consists of a rectangular stainless plate, 
and the notch 25 prolonged in the flexible direction of a piezoelectric transducer 6 in that both- 
ends approach section is formed. 

[0040] The above-mentioned back up plate 20 is inserted to the central rib 12 in one, and is 
used for it (refer to drawing 1 and drawing 2 ). Since the notch 25 prolonged in the flexible 
direction of a piezoelectric transducer 6 is formed, the deflection rigidity of the back up plate 20 
falls to the above-mentioned back up plate 20. Therefore, since the period of flexural oscillation 
of the central rib 12 is delayable by using the above-mentioned back up plate 20 and the 
resonant period of the central rib 1 2 stops being in agreement with the drive period of a 
piezoelectric transducer 6, a regurgitation property is stable. 

[0041] Moreover, since the above-mentioned notch 25 is formed in the both-ends approach 
section of the back up plate 20, the deformation of the central rib 1 2 sets, and is, the mass near 
a center does not become small, and a regurgitation property is not made unstable on the 
contrary from not bringing a resonant period forward beyond necessity. 

[0042] The same operation effect as what is shown in drawing 1 and drawing 2 is done so, when 
the rigidity of the central rib 12 improves, it is hard coming to deform, and it is hard coming to 
generate an unstable discharge condition except it 

[0043] In addition, as the quality of the material of the high-specific-gravity member 22, although 
the gestalt of the above-mentioned implementation showed the example which used the 
tungsten alloy as an high-specific-gravity member 22, if specific gravity is the material in which 
three or more 10 g/cm is shown, various kinds of things, such as lead, can be used in general. 
[0044] 

[Effect of the Invention] As mentioned above, even if according to the ink jet type recording 
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head of this invention it follows on telescopic motion of a piezoelectric transducer even if and 
the above-mentioned wall deforms and vibrates, the pressure condition of a pressure room is 
stabilized, it is hard to produce unstable discharge conditions, such as a cross talk between 
trains, and a cross talk within a train, and a regurgitation property is stable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective diagram showing the gestalt of 1 operation of the 
ink jet type recording head of this invention. 

[Drawing 2] It is the cross section of the above-mentioned ink jet type recording head. 
[Drawing 3] It is the perspective diagram showing an example of the back up plate used for the 
above-mentioned ink jet type recording head. 

[Drawing 4] It is the cross section showing the ink jet type recording head of the gestalt of 
operation of the 2nd of this invention. 

[Drawing 5] It is the cross section showing the ink jet type recording head of the gestalt of 
operation of the 3rd of this invention. 

[Drawing 6] It is the perspective diagram showing the 2nd example of the back up plate used for 
the ink jet type recording head of this invention. 

[Drawing 7] It is the perspective diagram showing the 3rd example of the back up plate used for 
the ink jet type recording head of this invention. 

[Drawing 8] It is the decomposition perspective diagram showing the conventional ink jet type 
recording head. 

[Drawing 9] It is the cross section showing the conventional ink jet type recording head. 
[Drawing 10] It is the cross section showing an operation of the conventional ink jet type 
recording head. 

[Drawing 1 1] It is the cross section showing an operation of the conventional ink jet type 
recording head. 
[Description of Notations] 

1 Passage Unit 

2 Head Case 

5 Diaphragm 

6 Piezoelectric Transducer 

7 Pressure Room 

8 Nozzle Orifice 
1 2 Central Rib 



[Translation done.] 
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